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1.0 SCOPE 


Along with the logic schematics, this document is 
to be used for trouble shooting and maintaining 
the M53-1-STD Synchronous Adapter. 


2.0 INTRODUCTION 


The M53-1-STD is a Synchronous Communication Unit, 
capable of 2- or 4-wire two-way alternate operation 
on a multipoint or point-to-point, switched or 
non-switched link. 
It accomodates only 8-level ASCII or EBCDIC trans- 
mission codes. 

: The transmission speed (with a maximum of 20.000 
bps) is determined by the modem, because timing 
signals are derived from the modem. 


The adapter basically operates in five modes: 


. Idle made 

Ring indicator mode 
Input mode 

Output mode 
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- Output and Reply mode 


The adapter enters one flow when the appropriate 
command has been received from the M05  GPMC. | 
After a successful "handshake" with the modem, the 
adapter, if output, will request a character from 
the MO5 in the form of data interrupt. 

The character is then stored in the adapter's data 
buffer. With the trailing edge of the transmitter 
clock the data character is shifted serially to 

the adapter's send-receive register, and transmitted 
to the modem. 
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When the adapter is in the input mode and leading SYN- 
characters have been received it will assemble a data | 
character by counting 8 successive incoming data bits. 
The character is then shifted to the data buffer and 

a program interrupt will then be raised by the adapter, 
requesting for service. | 


Status codes are sampled after each program interrupt 
depicting the reason for interrupt. 


! 
| 
| 
! 
Mode termination is accomplished either in the form 
of receiving a function code specifying a different | 
mode, or automatically. | 
Receiving a different mode from the M05 will result 
in an immediate abort of the current mode. | 
Automatic mode termination. occurs either in the 
Ouput and Reply mode, where the adapter switches to | 
Input mode after transmission of the last character, | 
or in the Ring Indicator mode where the adapter 
switches to Idle mode when it detects ringing current | 
from the line. | | 
| 


The M53-1-STD is designed as a first level communica- 
tion element to the M05 Additional communication 

elements can be added as second-level peripherals to 
the M05 via the addition of a scanner. This scanner 


occupies the first level port slot on the M05 ,, and | 
| 
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provides the scanning capability and the sub-bussing of 
the M05 interface lines to the second-level units. 

The MS5S3-1-STD adapter provides the data communications 
equipment interface according to RS232C and CCITT V.24 


360 FEATURES 


The M53-1-STD adapter is equipped with an Automatic 
Dialing feature. | 

This feature enables the MQ5 to, under program 
control, automatically initiate and establish line 
connections on a switched network. 


Beil 801 Automatic Calling Unit is required. 
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5.0 GLOSSARY 
ACR Abandon call and retry. From auto calling 

unit. Indicates A.C.U. time-out and starts 

interval timer. | 

BCNT/ Bitcount 7. Trailing edge resets data ! 

buffer flag after transfer of an output- | 

character to the send-receive register. | 

BCNT15 Bitcount 15. Trailing edge sets data buffer | 

flag after transfer of an input-character | 

to the data buffer. 

] 

BIT.F Bit flag. Used during selftest to store 

a pseudo bitsequence simulating incoming 

data. : 

CULE Carrier drop flag. This status bit is set 

when modem drops its carrier detector lead. 7 

CDSL.F Connect data set to line flag. Condition | 

bit to control connect D.S. to line to 

the modem. | 

CIND.L Calling indicator latch. Set when ringing | 

current is detected during automatic | 

answering. | 

CMON .F Carrier monitor flag. Condition bit to 

detect loss of incoming carrier. | 

COM Call originating mode. Indicates dialing ! 

period starting when CRQ is turned ON and 

ending when DSR is turned ON. | 

CRO Call request. Initiates the A.C.U. to start | 

dialing. | 

j 

DBR 1-8 Data buffer. Parallel outputs. 

DBR.F Data buffer flag. Set when data buffer . 

contains a character. 

! 

DCD Data Carrier agetector. From modem: 

| 

Bee ea de Sale coca oa : We Poa Nae ee eee ere ene outa eae CREE ROS ee ae : SF & ieee =a 4 | ! 
eon | M53-J-STD SYNCHRONOUS ADAPTER -Ol- 00! 392 | 
| | BLOCK AND FLOW DESCRIPTION denen Cs 
a ee ae) is ee ee a tee ee UI ee nes os, 
PESTLE FE FS Fe a AOvVal a ENGONE TRIN Oc Mo, TORY C4 & Hy 
| ! | | IN NER A ee 8 a2 | 


helenae” 


GLOSSARY (Cont'd) 


DIASYN.L 


DINT 


DINTP.L 


DPR 


DSR 


DSRM.F 


MARK 


MOEP 


NSY 
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Diagnostic synchronization latch. Set with 
function code, reset when SYNA.F is turned 
on. 


Data interrupt. Turns on RDINT and RPINT 
as a request for service. 


Data interrupt permit latch. Turned off by 
terminate flag to prevent further data 
interrupts. 


omen» rer TE ares oes 


Digit present. Turned on by the adapter when 
a requested dial digit is presented to the 
A.C.U. 


Data set ready. From modem, 
Data set ready monitor fhag. Turned on by 
CDSL condition bit to detect ON condition 


of data set ready signal. 


Data set status. From A.C,U. 


~~ 


omer 


I/O interrupt flag. Causes program interrupt 
without status bits turned on. 


Input mode flag. 


Interval timer flag. Condition bit to control 
the integrated interval timer. 


True when send-receive register contains 
only one-bits. 


Mode entry pulse, Triggered when the adapter 
changes its mode. Used to initialize the 
control logic. 


New sync. To modem. New sync. one-shot is 
triggered when NSY condition bit is turned 
on. 
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OPCOM 


OPM.F 


OPRM.F 


PINT.F 


RD 


-RDOT 


PND 


PWI 


RIM.F 


RQS.F 


RQS.L 


RQSD1.F 
RQSD2.F 


RSET 
SCR1-4 


SD.F 
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Output complete. Used to automatically switch 
from output and reply mode to input mode 
after completion of output. 

Output mode flag. 

Output and reply mode flag 


Program interrupt flag. Turns on RPINT as 
a request for service. 


Received data. From modem. 


Read out. Gates input data character onto 
the datalines to M05 during sampling. 


Present next digit. From A.C.U. to request 
a dial-digit. 


Power indicator. A.C.U. ~ Power on. 


Ring indicator monitor flag. Monitors for 
ON-condition of calling indicator. 


Request to send flag. Condition bit to control 
request to send to the moden. 


Request to send latch. Prevents RQS to the 
modem going ON when RFS from the modem is 
not OFF. | 


Request to send delay flip-flops. Two stage 
counter, used to delay turning OFF RQS to 
the modem. 


Receiver signal element timing. From modem. 
Used to input data. 


Status-code register. Storage of status 
code during program interrupt service. 


Send data flip-flop. Storage of bit currently 
presented to the modem. 
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SEL 


SELSTR 


SMB9 
SMB7 
50.F 
S3Q.F 


SRR1-8 
SRRCP 


SRR.F 
STB 


STOMO 


STORE 


STIM.Y 


~-M53-1-STD SYNCHRONOUS ADAPTER 


A LE RTE 6 ND SNR RIOD LN, SNCS CON, 


Select. Port select from M65 


in response to 
interrupt from the adapter. 


Select-strobe. Select during strobe time. 


Mode bit 9. Mode bit line from MO5 to 
adapter to indicate set or sample command. 


Mode bit 7. Used during set command to indicate 
the absence of a mode field in the function code. 


System overload flag. This status bit is set 
when overload occurs during output or input. 


Signal quality flag. This status bit &s set 
when modem indicates bad signal quality. 


Send receive register. Parallel outputs. 
Send-receive register clock pulse. 


Send-receive register flag. Set when S-R 


Strobe. Timing signal from M05 for set and 
Sample commands, or for interrupt service. 


Store mode. Coincides with second strobe 
during set command when mode bit 7 is OFF. 
Used for mode storage. 

Store. Coincides with second stgwobe during 
set command. Used for storage of conditions. 


Selftest timing flag. Condition bit used 
during selftest mode to simulate modem timing 
signals. 
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SYN 
SYNA.F 
SYNB.F 


SYN 0 


SYN 3 
TERM.F 
TIMEN 
TIMOT.H 
TIMOT.HOO 


TIMOT.H10 


TO.F 
TSET 


TRCP 
TREN 
TRSY.F 
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Output of SYN-character decoder. Decoding of 
S~R register contents. 


Synchronization sequence flip-flops. Used 
during character synchronization on input. 


Synchronization count Q. Decoded output of 
SYNA.F and SYNB.F turned OFF after as of 
first SYN- character. 


Synchronization count 3. Decoded output of 
SYNA.F and SYNB.F turned ON after receipt of at 
least two successive SYN-characters followed 

by a non SYN-character. 


Terminate flag. Set during auto data transfer 
with delivery of last character. 


Timer enable. Allows time-out interrupt after 
exptration of the interval timer. 


Time-out. Output of interval timer. 


Input to interval timer. Active when the inter- 
val timer condition bit is set. | 


Input to interval timer. Used during auto-dialing. | 


Time out flag. This status bit is set when 
time-out occurs. 


Transmitter signal element timing. From modem 
used to output data. 


Transfer clockpulse. Output of gated oscillator 
used to transfer characters bitserially 


between data buffer and S-R register. 
Transfer enable. Controls TRCP oscillator. 


to synchronize the transfer from data buffer 
to S-R register with TSET. 
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6.1 QUTPUT (AND REPLY) MODE 
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SCOPE 


This documentation defines the reguirements for the 
M™53-1-STp Synchronous Adapter and contains the ad-_. 
jJustments required for proper operation. 


DEFINITION 


Purpose 


The M53-1-STD Synchronous Adapter is used as an 
interface unit between various modems and the 
NO5 General Purpose Mini Computer. 


The M53-1-STD Synchronous Adapter will be capable 
of 2-wire or 4-wire two-way alternate operation 

on a multi-point or point-to-point switched or non- 
switched link. Only 8-level ASCII or EBCDIC codes 
will be accommodated. 


When the Adapter is ‘used as a first-level unit on 
the M05 : I/O bus, the Adapter will occupy one of 
the eight m™05 I/O ports. 

If the position scanner M23-11-STD is used as a 
first-level interface unit on the mos - I/O port, 
then the Adapter will occupy one of the eight cd 
positions as a second-level interface unit. | 


Speed of Operation 


Transmission rates are determined by the selected 
modem. No adjustments are required on the Adapter 
for speed selection. 
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4.0 ENVIRONMENTAL 
2.3 Modem ENV TRONMENTAL 
The m8$3-1- Adapter has th 
The Synchronous Adapter will provide the Data the ae : Lt fet a See it. = eee anemone eee 
Communications equipment interface according to 
CCITT V.24 and E.I.A. RS-232-C. Only modems 
providing transmitter and receiver clocks may be 
used, such as Bell 201, Milgo 2200 or equivalent. 
an 5.0 POWER REQUIREMENTS 
2.4 Auto Calling Units Uses DC power as available in the MOS . cage or Auxiliary 
; Adapter cage (see Sec. 8.0). 
The Synchronous Adapter will provide an optional | 
Auto Calling Unit (ACU) interface according to 
CCITT V.24 and EIA-366 which allows the use of 
Bell 801 type Auto Calling Units. : 
6.0 SYSTEM GROUND REQUIREMENTS 
System Ground is obtained from the MOS... - 
3.0 PHYSICAL DESCRIPTION Note: The Adapter provides “logic ground” to the Modem 
Se and ACU. It is important that M05: » the Modem and 
Each Adapter occupies one 14" x 11° printed circuit ACU be connected to the same AC power source to 
board (601-0052142) with approximately 70 integrated insure proper operation. | 
circuits and 60 discrete components. | 
3.1 Options | | 
7.0 CONNECTING CABLE REQUIREMENTS 
This Adapter is a general purpose device. When it 
is installed, attention should be given to required | Oo | 
option settings (Sec. 13.1) and backpanel connections 7.1 | Scanner Cable (Interface, Signalling Cable) Assembly 
(Sec. 7.0). , 
This cable assembly is required when Adapter is used 
as a second-level interface unit. It is used to inter- 
3.2 Features connect up to eight Adapters to their first level scanner. 
. This cable assembly is called out with each M23-11-SDD 
The only feature of the synchronous adapter is FOl, Scanner on its Field Print Package. 
which provides the adapter with the interface for the 
Bell 801 Auto Calling Unit. See drawing 601-0052224. 
7.2 Modem Cable (601-0052227) 
3.3 Reference Material This cable connects the Adapter to the Moden. This one 


Refer to drawing 601-0052221 for complete listing of 
material in the field print package. 


type of cable will suffice for all normally used Modems 

(Bell 201, Milgo 2200 etc.). It has 14 leads of 24 AWG, 

ate and jacketed. It is made in only one length, 
eet. | 
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7.3 Auto Calling Unit Cable (315-0523422) 


This cable connects each Adapter to its associated 
Auto Calling Unit (801). It consists of 12 leads 

of 24 AWG, shielded and jacketed. This cable is 

a feature kit and will be supplied onty when automatic 
dialing operation is desired. 


8.0 . POWER SUPPLY REQUIREMENTS 


D.C. power is supplied by the M05 type of power supply. 
The Adapter requires the following : 


#5 V3: € 2 Anps 
412 V: 0.1 Amp 


9.0 MECHANICAL ADJUSTMENTS 


None required. 


10.0 ELECTRICAL ADJUSTMENTS 


None required. 


11.0 MAINTENANCE AIDS 


The following facilities are added to the M53~-1-STD 
for maintenance services. 


11.1 Logically Disabling of the Adapter 
The Adapter can be logically disabled from the system 


by grounding Pin 49 (PINT.G) and Pin 50 (DINT.G) on the 
backpanel. 
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Self Test Facility 


The I/O character handling functions can be program 

tested using this diagnostic facility. In the test 

mode a simple "Bit Level Adapter" is formed that assumes 

the input mode when the M53-1-STD is in the output mode 

and vice versa. The timing signals are simulated by 

using condition Bit b3 (timing). To check the automatic 

mode change, mode Bit b7 of the M05 1/0 Command is used. 

When this bit is turned ON during a set command the Adapter 

will only be sensitive to the conditions field of the 

presented function code. To set up for testing, the modem 
cable plug and ACU-cable plug have to be removed. 

The Selftest Connector (601-0052226) has to be placed 

onto Pins 273 through 300. 

Note: Two wires are to be added permanently on the back 
panel slot of this adapter to have the "Received 
Signal Quality"-monitor (refer to section 13.1.5) 
automatically enabled when selftesting is desired. 
Use 30 AWG wire (007-8953108) to connect 

(1) Pin 270 to Pin 275 | 
(2) Pin 70 to Pin 276 ! 


Synchronization Pulses 


The M53-1-STD can provide under program control a 
synchronication pulse to give a specific reference point 
when using external test equipment (oscilloscope). ee 
The leading soe of the synchronization pulse is ae 
controlled by the program by issuing a SYNC PULSE function o 
code (bit 15=1). The termination of the pulse, the 

trailing edge, is effected by the Adapter hardware in two 
ways : 


a) During Output - the trailing edge will occur prior 
to the transmission of the first output character 
(SYN). : 


b) Duriny Input - immediately after receipt of the 
first SYN-character. 


At the end of each pulse the function is automatically 
deactivated. 


This pulse is available at Pin 54. 
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Indicator Lamps 


There are four indicator lamps on the Adapter : 


Top Lamp Input Mode 
2nd Lamp Ring Indicator Mode 
3rd Lamp Output Mode 


Bottom Lamp Carrier | a 


The lamps, when lit, will signify the following : 


‘ Output Lamp is on when output flip-flop is set. 
Input Lamp is on when input flip-flop is set. 
Ring Indicator Lamp is on when ring indicator 
flip-flop is set. 
Carrier Lamp is on when the modem interface circuit 
designated CKT 109 (V.24) respectively CP (RS-232-C) 
signals the ON-condition. : 


Testpoints 


The following nineteen testpoints are available at 
backpanel locations for trouble shocting aid 3: : 


Term Backpanel Location 
BCNT 15.GA 65 
DBR.F 260 
DCD.ZA | 59 
IOFS.G/ 68 
IPM F 62 
IPSOF.G/ 67 
MOEH .G/ 266 
NSY.H/ 3 265 
OPM.F 60 
OPRM.F 61 
RD.2Z 263 
RIM.F | 63 
ROSD1 .F 267 
SRRCP.G 262 
SRR.F 261 
SYNA.P 64 
SYNB.F 264 


TIMOT .H 66 
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12.0 PREVENTIVE MAINTENANC 
None required. 
13.9 INSTALLATION INSTRUCTION. : 
When the Adapter is used in conjunetion with the 
M23-l1-STD position scanner, refer to the Adjustment 
and Requirement Specifications, drawing 315-0524405 
for the installation instructions... 
For first-level operation, once the Adapter is plugged 
into a particular M05. I/O Port, the Adapter Port 
Number is thus automatically assigned, and the Adapter 
position number will be zero. 
13.1 Adapter Option Implementation 
13.1.1 Transmission Codes 
To accommodate ASCII or EBCDIC code proper decoding 
of the associated "SYN" characters is required. 
For ASCII "SYN" detection connect strapping point 
E7 to £8 
and E9 to E10 
For EBCDIC “SYN” detection connect strapping point 
E7 to E9 
and E8 to _ £10 
13.1.2 Mark Detection 


This feature is used on input to detect the loss of 
EOM characters in ASCII non-transparent mode only. 


If no data is received the synchronous modem delivers 
a continuous MARK level. This is interpreted by the 
Adapter as a stream of Mark bits. 
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13.1.2 Mark Detection (Cont'd) | 13.1.5 Received Signal Quality 


The MARK detection acts upon receipt of a dummy | | re For operation with the Bell 203-type modems the monitor 
8 MARK-Bit character; it causes the adapter to reset 3 for the interface circuit “Received Signal Quality” 
synchronization control, which inhibits further must be enabled by adding a 30 AWG wire (007-8953108) 
delivery of characters to the @6§°- until character ee epoee Pin 70 (SQD.Z/) and Pin 270 (SQD.M/) on the 
synchronization is obtained. : ackpanel. 
The MARK detection is made operational by connectin | 
strapping point Ell to E12. Y | g | 13.1.6 Disabling Automatic Dialing Feature 
| | | When a system does not require the automatic dialing 
13.1.3 Interval Timer : | | ; | feature, although it is installed in the adapter, it 
| | shall be disabled by wiring Pin 87 (PWI. =v) to Pin 100 


100 msec : connect strapping point E14 to E15 


13.2 Modem Cable Installation 
300 msec : connect atrapping point E14 to E13 


(Ref. to Sec. 7.2) 
Without any strappings between E13, 14 and 15 the inter= | 


val time is nominally 500 msec. caaree Oe Z The Modem cable is plugged onto Pins 287 through 300 
Actual intervals may vary over +15%. | | of the slot where the adapter is installed. 
13.1.4 Parity Inversion _ RES 
cs ae 13.3 Auto Calling Unit Cable Installation 
To relieve the program from the task of converting | | 
parity between asynchronous and synchronous links, | (Ref. to Sec. 7.3) 
both using ASCII code, the synchronous adapter can : 
invert bit 8 of the characters on, daput as well as | The Auto Calling Unit cable is plugged onto Pins 87 
on output. 7 ie . Ts _ through 100 of the slot where the adapter is installed. 


When inversion of bit 8 is desired ¢ 


Connect strapping point El to E2 
and E4 to. ES 


When no inversion is desired : 


Connect strapping point E2 to E3 
and E5 to _ E6 
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